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[Patent Attorney] 

[Name) 

RamLshir© Totsuji (2 ofhws ) 
(57) [Abstract] 

[Problems id be Solved by tbc Invention] 

Using moving g&fe optical fiber, it esses precision of position 
a4jwtment of relative position of the moving side optical 
fiber and stationary side optfoBl fiber in beading section of 
Optica] switch which it inserts to th6 optical fiber introduction 
slot 

[Means to Solve the Problems] 

To h&va substrate 3 which provides optical fiber introduction 
slot 3b whicharrftnglng end, anrang omeui section 5 which ft 
installs In parallel amy and, opposm3 to end side extending 
direction of each staitattary side optica] fiber U position doc? 
ihe stationary side optical fiber 1 of plural, inside optical fiber 
introduction gjot 3b of inside single ox multiple of said optical 
fiber mfrododian slot 3b it inserts sepamccs tip portiai of 
frnoving optical fibgS witfi , connection of optical fiber, 
With bonding flection of optica] s^vitoh which changes, 
stationary side optical fiber 1 and each optical sxfe iflocks 
collimator leas array £ together in edge sQxf&ce side of 
stationary side optical fib<r of oirangeincateectioii,, 5 locking 
collimator lens 10 even in endface of moving sfcte optical 
fiber 2, WhenjjLsorbiig moving side optical fiber 2 to optical 
fiber introduction slot 3b, collimator lens of the collimator 
lens 10 and coEiinsior lens array 9 opposing, it does optical 
coupling. 
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Claims 



[Claim 1] 

To have sttbstrae which provides optical fiber introdUcirioa 
slat whicharr&nging fcnd, opposing to arrangement section afcd 
Cad side exteoding direction of each stationary Bide optical 
fiber it installs in parallel array, position does stationary side 
optical fiber of pltiial, In optical fiber ui traduction groove of 
inaido single or multiple of fl*e said optical fiber hutroducdon 
slot it insertg separates tip portion of moving side optical fiber 
vthh ? ooonoction of optiaal fiber, When stationary side 
optical fiber and eech optical axis collimator less array is 
locked together in the edge ewfeee ddo of stationary 5idc 
optical fiber of aforementioned eirangemail section in the 
bcrtiiHtig section of option) switohvetrich ch&agB*, collimator 
lens is looked even in the endftee of moving side optica) 
fiber, moving side oetlo&l fiber being inserted to Optical fiber 
introduction slot, collimator IenS of collimator lens array 
which locks in arrangement section of collimator lens and 
stationary aide optical fiber which are locked in end&ce of 
moving side optical fiber opposing, bonding section? of 
optical switch which connects and makesfeaturo 

[Claim 2] 

Is done and consists of push plate which makes feature the 
bonding section? of optical switch which le stated in Claim 1 
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Specification 



199M1-S 

whcrt u amy pitch of stationary side optical fiber it inserts 
afbrern^ntioned collimaxcr. lens array, V groove for tie amy 
of phufii which wa$ formed parallel on substrate for the wray 
with Game gaii and and into V groove for said each array 
holding down optical fiber and said optical fiber of graded 
index type which is arranged, feting 

[C2b2i»3] 

To h&vo substrate which provides optical fiber introduction 
FlofcwHctaittQgrngend, opting to anattgement section and 
end side extending direction of each stationary side optical 
fiber it installs in parallel amy, position does stationary side 
optica] fiber of plural, in optical fiber introduction groove of 
inside single or multiple of the said optical fiber introduction 
slot it inserts separates tip portion of moving side optical fiber 
with , connection of optical fiber, Between afoxeincimoiied 
arrangement section and optica] fiber introduction slot it 
provides perpendicular intersection slot in do fiber axis of 
stationary side optical fiber in mannfksoring method of 
bending section of optical switch vvhichchaoges, providing 
hole for adhesive hardening which. penen^Gefl die groove 
bottom of said interaction slot; through ultraviolet curing 
type adhesive ill said intersection groove, it arranges 
collimator lens array. Irradiating ultraviolet tight through hole 
tor aforementioned adhesive hardening from rear surface of 
aforementioned groove bottom, hardening the ultraviolet 
racing typo adhesive which coating febric is done between 
groove bottom and coHim&le array Ieqs ,mmtzracliuiijg 
method* of bonding section of optical switch which fodng 
designates collimator lens array b& groove botsom and makes 
feature 

[Claim 4] 

To b^ve substrate which provides optical fiber introduction 
slot wiiichBiiangmg end, opposing to auaagcnicnt section and 
end side extending direction of each stationary side optical 
fiber it installs in parallel wray, position does stationary side 
optical fiber of plural, in optica] fiber introduction groove of 
in$ide single or multiple of me said optical fiber introduction 
slut it inserts separates tip portion of moving side optical fiber 
with , cxmaccrtencf optical fiber; In manufacturing method of 
bonding section of optical switch which changes; when it 
mscitsand it locks tip portion of optical fiber for dummy in 
slot of thcinside portion of afbf erncntioncd optical fiber 
introduc ti on slot,anangafl collimator lens attsy in endftco of 
afcretx^entioncd arxangemcntsectioa and locks, tisiog optical 
fiber for said dummy, manufacturing memod B of bonding 
section of optical switch which does position adjustment of 
collimator lens array gad makes feature 



[Description of the Invention] 
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C0004] 

4<B)f*«a@T?a£, 

ElsvSS 14a b3&T4/*mAat 14b fc©Hi= 
V * 14a tiE>»£]W=aSftflMr& 14c Am 

[0005] 

^ OOSfi 34 0> V » 14* ei«^WBftlH& 
1$ ic*^r*¥ELT»M£*h.* E^^B 17 * 



[0001] 

[Technological Field of Invention] 

this invention to have substrate w&kh provides optical fiber 
introduction slot which arranging end, opposing to 
arrangement sectromllti end rido eocreading diroctlon of each 
stationary $i& op tfcal fibur it MaaHs in parallel array, 
posidon docs stationary aide optica] fiber of plural, to optical 
fiber introduction groove of inside stogie or multiple of said 
optical fiber artrodnction slot it inserts separates tip portion of 
moving side optical fiber with , conncotton of optical fiber, It 
regards bonding section and majw&tfurmg method of optical 
switch which changes. 

[0002] 

CPrior Ait] 

It has srrangcnifcat section and optics! fiber introduction slot 
insc&Ils Btationaty sick optical fiber ofphir&l in parallel amy 
ofphrral which whiohcoincides with fiber axis of stationary 
side optical fiber, optical switch which is usedcornbining with 
making side optical fiber is known with. Japan Uncxanuned. 
Patent Publication H<a 8-28^129 disclosure oto. 

[0003] 

Regarding optical switch Of this kind, in of dcr to convuy 
moving side optical fiber to the optical fiber introduction slot, 
possessing arrayed direction of optical fiber introduction slot, 
and transport taechnnism which ttoves moving side optical 
awr w up/dawn direction inserting in opti«4 fiber 
introduction groove with, said transport rnockuiism 
and/oraaparatmg tip pardon of rnoving side optical flb<*, it 
has become structure whichassores connection end 
Chvngeovw of desired stationary side optical fiber and cnoving 
side optical fiber, 

[0004] 

As &r Figure 4 In figure which show* bonding section of 
optical switch widifliat kind of briar Art ? as fur Figure 4 (A ) 
as for sectional view,* Figure 4 (B ) it is a oblique view- 
As shown in Figure 4, "V groove 14a of plural is formed 
parallel on subatraie 14, optical fiber introduction slot 14b of 
V groove condition is formedon extrapolation of V groove 
14a, furthermore psrpemcUcular inDexsecticai slot 14c isfbtmcd 
to Ion ginLdi rial direction of V groove ]4a. between V groove 
14a and optica] fiber introduction slot 1 4b. 

[0005] 

Respective stationary ifcida optical fiber 15 arranging endtacc 
m V groove 1 4a of substrate 14, itis Inserted, presses with 
push piste 16 and fixing is done, configuration do£* 
arrangement section 17. . 
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In addition tip pcftion of moving side optica] fiber 1$ of 
or multiple in optica] fiber introduction sloe 14b is 
inserted ftum oblique direction, endiace opposes with eudfece 
of desired stationary side optica] fiber 15- 

U js something which is used in order intersection akrt 14c, 
"witn slot of deep cross section rectangle, arranges natif**$ of 
stationary side optical fiber 15 incomopArisoa vnQi V groove > 
to fill up silicone oil or OThcr refractive index matching 
medicine between the ecd&ce of stationary aide optical fiber 
15 and moving side optical fiber IS, 

Fwi tfiRrmo xe, IS a are tape cere which receives stationary side 
optical fiber with th&collective sheath, 

[0006] 

In addition, moving olds optical fiber \ 8 is locked by 
WShown movable mm, is driven by up/down direction, with 
driving device with movable aim, vis-fl»Hvifl arrayed direction 
and optical fiber introduction slot 14b of optica] fiber 
introduction slot 14b and is designed insuch a way that it is 
conveyed. 

As and, w£ih optical switch of mis kind shown in Figure 4, tip 
portion of moving eide optical 6qct IB, endftux of moving 
side optical fiber IS (trough refractive index matehmg 
mfididnc, opposaya^x end&oe of statiociary side option) fiber 
IS k inserts in optical fiber intrednetfoo slot 14b wirb p optical 
coupling fa assumed. 

{0007] 

la addition, as for tip portion of moving side optical fiber 1 8, 
you push to optical fiber introduction slot 14b from oblique: 
direction, fiber axis of tip portion isa^juatod to direction of 
optical fiber introduction slot> making ■useefhardnesj 
elasticity of moving side optical fiber with it is possible, but 
because poshing state is stabilized more seenrely^wben 
insertion moving side optical fiber IB in optical fiber 
introduction slot Hb, It is done that you push tip portion 
■vicinity and Tviib member push foxn the upper part 

[0008] 

Furthermore, as for optical switch Which used these optical 
fiber, as moving stfe optical fiber, stationary side optical 
fiber because it can use optical finer of single mode type 
vtrich is usedEeneraHy, light which comas out of endfece of 
moving side optical fiber or the stationary side optical fiber 
spreads to radial suddenly. 

Tberetbre, in order to make lose small wirb optical coupling * 
end&ce of moving side optical fiber and yon rouse make very 
2Q;mu m or less calls interval of the endfcee of stationary side 
optical fiber srnall value. 

On one hand, moving side optica] fiber does because it is a 
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[0011] 



movable relatively vta*a-vig stationary side optical fiber, when 
excessively spacing is made small, tip touching breakage, U 
is thought. 

Because of thai, quite ftamtafcring small gap, position 
adjustment wrdchkdfusts spacing and fiber a*u becomes 
necessary. 

[0DO9] 

[Problems to be Solved by the Invention] 

Above whh bonding section of optical switch which is 
explained, because the endfece of moving side optical fiber 
and end&oc of stationary side optical fiber connection id done 
ttopposes by » U te necessary fbr fiber axis of moving side 
optical fiber and stationary side optical fiber thai to try agreed 
completely. 

Jo addition, it is necessary endrace of moving side optical 
fiber and interval ofendface of stationary side optical fiber to 
adjust precision. 

Those position adjustment quite are required harsh precisioD, 
because il isnccessary to gnmmee at flwne tityift vis-a-via all 
optical fiber introduction slot, hayo become sorncthiiig which 
requires corrapondmg >vorK time in position adjustment _ 

Gsta imooiioa if &omefhin£ 'which offers bonding aocdan of 
optical swkchwhicfcoBAcels ihaikmd of problem. 

[0010] 

[Means to Solve the Problems] 

banding section of optical switch of this invention to have 
substrate which provides optical fiber infeoduction slot which 
arranging end, opposing tc^rrangeiiieait section and cad side 
extending direction of each stationary side apnea] fiber it 
installs in the parallel array, position does stationary side 
optical fiber of plural, in optical fiber in traduction groove of 
inside single or multiple of said optical fiber introduction slot 
it inserts separates dp portion of moving side optical fiber, 
with .connection of optical fiber, Being something which 
change*, in edge surface aide of stationary side optical fiber of 
thearbxemeackmed anangeracnt section stationary side optica] 
fiber and collimator lens of rh* collimator lens array whteh 
lodks in arrangement section of collimator lens and stationary 
side optical fiber which when collimator lens array is locked 
together, collimator lens islocfced even in eadtace of moving 
side optical fiber, moving aide optical fiber being inserted to 
the optical fiber i&tf odootion slot look each optical axis in 
■efld fl ico of moving Bid© optical fiber, Opposing, It is 
soniething'which eotiaecls- 

[0011] 

In addition, When coDimacof leas array winch description 
above b do pais locked in endtace of stationary side optical 
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[0013] 
[00141 
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fiber* between aforementioned ;mangem&jQt section and optical 
fiber introduction slot it provides the perpeni&cular 
intersection, sloe in fiber axis of stationary side optica] fiber, 
providing thefcofc for adhesive tokening whioh penetrates 
groove bottom of said intersection slot, [hrnugn ultraviolet 
caring type adhesive in saidiiittaectiraigroove, it arranges 
collimator long array. 

Next, fcr&duitmg ultraviolet light through hole for 
aforezTjcotiojaod adhesive hardanJiig from rear surfhee of 
groove bottom, hardening nluaviolfiC airing type adhesive 
vbj&hfheGCOting fabric is done between groove bottom and 
collimator lens array, collimator lens arrayif fixing we make 
groove bottom, collimator lens array or groove bottom being 
opaque material, configuration being done, using ultraviolet 
curing type adhesive, fixing It designate? collimator lens array 
as groove bottom, it impossible . 

Jfir makes this way, when it locks with utennosettmgtype 
adhesive, comparing, gapof position adjusrmejrf decrease? 
Witt) thermal stress of xnaxeriaL 

(0012] 

In addition, When it inserts and it locks optica] fiber for 
dummy In slot of portion of optical fiber iatroducdett slot; 
aoangea collimator lens auay in endface of aforementioned 
arrangement section andlOQfcs, using optical fiber for said 
dnnuny, in order fibr optical fiber for (be dummy and bonding 
loss between stationary optical fiber to become 
m^j| TT mfyi j position. Adjustment of collimator lens &n&y which 
at that dine atranges action. If collimator lens acrey fixing we 
make endfacc of groove bottom or arrangeiucitfaocdon with 
position, It can achieve position adjustment where precision 
ishigh easily. 

[00131 

[Embodiment of the Iuvenriwi] - 

As for Figure 1 in flgiwe which shows embodixnetiC of 
bonding section of optical switch -which depends on tfrie 
invention, as for Figure 1 (A ) bejfarelocking colhmator lens 

obllqueview. figure 1 (B)(C) after locking 
collimator lens array* is the oblique view and sectional view. 

[0014] 

In Figure 1, As for 1 as for stationary side optical fiber* la 
which consists of single mode type optical fiber asfbr rape 
core* 2 winch administers collective sheath to multiple 
stationary side optical fiber atfbr moving side optical fiber* 3 
which consists of single mode type optical fiber as for 
substrate* 3a as for V groove* 3b whiob was formed on 
substrate 3 as for optical fibar introduction slot, 3c which was 
formed on substrate 3 between V groove 3a and optical fiber 
iolrcduction slot 3b in vertical direction it was provided on 
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[0015] 

@ I Kfc^T. 3 t£ V »3a #»EK?*ufc 

&K 3 _tK* V S 3a 3b * 

ffi*^©KSIH^3H± 250// hi ^S7?^a>^ai£ 

**=• Sfflfifc 3c ©«JSE# 3d KI*SSJ5SI£ S51 
[0016] 

*§t> 



the substrate 3, vis-a-vis optical fiber introduction slot 3b 
intersection As fhr slot, 3d as for groove bottom* 3c of 
intersection slot 3c in oodcitopenoftrate groove bottom 3d, 
hole for ldhesivo barfcnmg winch isprovJded, ^ for 4 as for 
push pkte* 5 arrangement section, as for 6as for substr&tt* da 
tor array as for V groove* 7 for array which, ispruvidcd on 
substrate 6 for uray as for optica] fiber* 8 of graded index 
type asibr push plate. 9 collimator tens array of graded ia4ox 
optical fiber type, as far 10 it is a collimator loos of graded 
* index optical fiber type 

[0O15] 

In Figure 1, as for substrate 3 portico where V groove 3a Was 
fbemedand portion where optical fiber introduction slot 3b 
was formed it is asaae unit, bm itt order to oppose with 
$qrcra& body, adjusting mutual positional relationship, being 
a combination you are not ccncerncd. 

In case of Figure 1, on substrate 3 which consists of silicon* 
arconia etc, ioordcr to oppose, lining up V groove 3a and 
optical fiber introduction slot 3h,xttultiple it toom with 
constant interval. 

As for usually array pitch is for number when it becotnes 
several hundred iamanywith 250*>nw m extent 

In addition, between v groove 3a and optical fiber 
hitrodncnoa slot 3b themterswtion slot 3e of cross section 
recumgular is formed in vertical direction. 

In addition, in groove bottom 3d of intersection slot 3c hole 3 
4 far adhesive hardening which penetrate* groove bottom 
multiple si Kg there arealso tnnsa whto it provides in 
Jongirndioal direction of intersection slot 3d 

And, arranging endfacc in respective V groove 3a, as it inserts 
the stationary side optical fiber 1, holds down with push plate 
4 fixing doing, configuration it disarrangement section 5. 

In order precisian to arrange cudface of stationary side optical 
fiber I w*n> there are also times when endfice after fixing is 
done grmdfng. 

[0016] 

On one hand, collimator Jens array (graded index optical Sour 
type) It produces £, following way. 

Same material as silicon* zircorna of other group board 3 is 
used as substrate 6 for array his possible t 

Of course, silicon is used in substrate 3, afoo combination 
thatis possible ziiconia is used in substrate for array* 

Adjusting to array pitch of stationary doe Optical fiber on 
substraie 6 for array, the V groove 6a for array is fcraoed. 
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[00171 

*77*f v*SO>ay>— r-uvXru^f f*„ a»J * 

arc. ^offi^a^3i3g-s-*a«]&«-e<o^#s 

C0019] 

HU>*7UH*9£g£{ffi|*:?7M'A 

^. 

[0020] ■ 

3c ^TO*ft*«««fcLTS»»«* 



In order precision to produce arrrogemfiflt of V groove 6a for 
Ac amy of substrate 6 for amy and V groove 3& of substrate 
3 jektivdyweU, substrate 3 end substrate 6 for array from 
those which formed dot crphiral paraEd to subs&aie material 
of one:, also it ispoaefclc to make With method which is cot 
respectively. 

[0017] 

It inserts optical fiber 7 pff05pcctive graded index type into V 
groove fa for the Quay, holds down with push pUte 8 and 
firing does. 

After that, grindalR doing both end faces, in order Optical 
fiber 7 of £c*dcd index type to function as collimator lens, 
you adjust length, collimator lois array 9compl£*cs, 

[0015] 

collimator lew amy of graded index Optical fiber type Which 
produces in this Tvqy aogosreatr^ciBcnt: of coHunaiosr lens to 
arrangement of stationary side optical ft>er and optical fiber 
introduction $Jot agouratcay,* bdn^ possible , it has the benefit 
that it can utujzc technology Which at same time 
producesairaigsnttiK section that way. 

[0019J 

When this collimator lens anay 9 is locked in endSitt of" 
stationary side optical fiber 1, ih&coodng febric doing 
adhesive in collimator lens array, 9 it arranges inside 
fbGurtttfiAcdoo slot 3c, in order for fiber axis of collimator 
lens anay 9 and fiber axis of stationary side opticjdjgbfiFl to 
agree, doing posttl&n. adjustment, ht ricningAefSSc^ ^ it 
locks. - 

Usually,, substrate 6\ pushpUte 8* groove bottom 3d for 
may of collimator lens array 9 configuration is donewith 
srtifloiK Tircoiiia or oifcer opaquo cwoponent, because is 
many, it is difficult touse uttrvvlolet curing type adhesive this 
wyasadeeivo. 

But, if heating typo adhesive is used, there is worry whicb 
impairs position adjustment of above-mentioned collimator 
lens array and Station uy side optical fiber with thermal stress 
distoniOn whan heating, 

[0020] 

Tten, providing hole 3 e tor adhesive hardening 'which 
multiple sites of groove bottom 3d penetrates, coating fabric 
doing ultraviolet curing type resin in die periphery, after 
aitaoged coUimator tens atiay 9 and doing position 
adjustment, h^r^ffninE the ultraviolet light from lower of hole 
5 e for adhesive harn^rnn&hardening adhesive, collimator 
lens array ft looks between 9 and groove bottom 3d 
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fci»l8[=**J+©«4t^tt3M£$ff L/C. -fc 
[0021] 

— hu>X io ^Lrfi^t^<t5i=e4ti3^ 

[0022] 

stogy— H^>X ia <Dffimttffo r 2£->T. 

[00233 

*f y<£e*>o"0£fc5fcf*. ziy y— r-LCX^JSI 

r-Ui/XiLT^ 0.75mm ^£<7>%iCD£ 
0.15mm gg-f+VC<Mg£&^*0.2dB JJTR:: 



tfttensiveiy adhesive not having haMenwi collimator lea? 
array and between groove bottom, the adhesive of periphery 
ofhale far adhesive hardening just hardeaa is the oifly. 

in addition together! collimator lens array coating fabric doing 
ultraviolet cuing typ* adhesive even between 9 and 
arrangement section 5, collimator lens array aleo tt ^possible 
it irradiates ultraviolet light from upward direction tyith * 
tohaiden adhesive with nltaviolet fight whara enters imo gap 
of 9 sndizraAgerncait section 5. 

[0021] 

coh' J* — end lens 10 locked even in tip of ma ftioving 
side optical £ber 2, tsrt Rowing way ft does that 

graded todex type optical fiber of same outer diameter id dp 
of moving side optical fiber 2 ia locked, inorier to ihnctioa a? 
collimator lens 10, length 1$ adjusted. 

Furthermore fixing does with melt adhesion connection or 

[0022] 

Like above, coZUrnalox l«ns array 9 to be; locked by end&ce of 
arrangemftotaection of stationary aide optical fiber 1 , because 
collimator leos 10 Is locked to endfiue of the moving 
optical fiber 2, conveying jooving side optical fiber 2 with 
unshowa transport mefiTrftniein , when InsertijLg in desired 
optj pel fiber introduction slot 3b> endfice of opfci cal fiber 7 for 
array of C o lli mato r lens array 9 and tndfacc of collimarcr lens 
10 to face, it opposes. 

10033] 

In thia oascj because Ughl^hioh if transmitted is done* wUh 
the endfaca of collimator lens becoming parallel Tight tybicb 
spread, radiation, *a for posldon q^ustrnfttx Whlcft adjusts 
£bef axis, when it opposes dijtcldy, comparing stationary side 
optical fiber and moving side optica] fiber , as ibr precision it 
is mot rctjuired stationary side optical fiber or moving aide 
optical niter toot much. 

In addition, endorsing spacing of endftoc , because there are 
xtntthneswhen light flax spreads, there are not tunea when 
connecting loasinereases. 

When ihose oxlcngth 0.75 mm extent are used as collimator 
I ens, spacing of collimator lens it expands to 2 

mwi exeunt 

hemg possible, spacing slipping 0,1 S mm extent hoWs down 
handing loss to 0.2 o% or less, it is possible , 

Therefore, labor Which is required in position adjustment 
decreases. 
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[0024) 

K'i'* 10 O^JHI^^Tpft 

[0025] 

■efeoT:* la i tsc^tt^c*<&e^-r H 

Wt, 13 tt*^fflj^*/<ert-. 
flB*77-fy< 2 &b?i~{* 3b OffAb 

fcfti«rlWtt7^/«2 «o«fflQ*idW-*fir 

C0026] 

3« 3c ai^bu #%--js a:?^'* 13 mm. 

[€027] 



199*11-5 

[0024] 

Furmennoie, in end&cc of collimator lens Oiray 9 and 
between imdiace of collimator lens 10, refractive index 
maiohiiig medicine Is filled up in otfdcr to lose thercflectioii of 
air, bia in order to abbreviate that, (here a»aJso times when in 
endficc of collimator lens array 9 and endtfsc* of the 
collimator leas 10 antireflsctrve film is fanned with 
respective dielectric mnftflayer film . 

[0043] 

la addition, as far Figure- 3 id figure Which shows 
cxamplewbioh using optical fiber for dummy, doe* position 
adjustment of collimator lens wmyjsame symbol as Figure 1 
Shows sarneonea, 

Furtbenuor^ as for Figure 3 (A) before footing colHmator 
lecs auay, oblique view* Figure 1 <TB ) is oblique view after 
collimator lens array locking. 

In addition, 13 shows optical fiber for dummy. 

With this example it precedes position a^jtBtXB&ot of 
collimam lens vuny, as stationary side optical fiber it inserts 
tip portion of optical fiber 13 for dummy which consists of 
fhesame wogb mode type optical fiber b groove of portion of 
optical fiber introduction slot 3b and fixing docs, 

Funhenttoro also h is possible to use unshown push pJslft, at 
time of this fixing, 

In addition when optical fiber introduction slot 3b inserts 
moving side optical fiber 2, the position of endfacc of moving 
ride optical fiber 2 it adjusts endface position of optical fiber 
13 for d«amy, to site which is done. 

[0026] 

So doing, while arranging coltfmstor lens atray 9 inside 
intersection slot 5©,vrat£hi£t£ optical fiber 13 for dummy and 
state of optical coupling between stationary side optical fiber 
1 , position ao^iiffmient doing collimator lend attay 9 in 
position wham bonding loss becomes mfahrmm., fixing it 
dosignaies collimator tens array 9 as endfeee or groove 
bottom 3d of arrangement section 5. 

Furthermore, insertion position of optical fiber 13 for dummy, 
it chooses, the dJtc which such as arrangement both ends 
becomes reference of position sojnstnttnt or both ends and 
center of optical fiber introduction slot 3b, is good, 

In addition* as for optical fiber introduction slot 3b of position 
whichghies optical fiber 1 3 for dummy, you do not use for 
connection of optical switch. 

[0027] 

As (or Figure 2 in 6gurc -which shows another embodiment of 
bonding section of optical switch wloofa depends On tfofe 
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7W,IU ttTU"<<<~ XBttMlb l*!^* 
lla£LT* *0*<D— »^I^U>X»llb 

[0029] 

S U @ 2. 0 * 3 @ 



[0030] 

[£H£>ft^] 



invention, as for Figure 2(A) bdhreJoc&ing collimator lens 
array > Clique view* Figure 2 (B ) (C ) afto locking 
collimator le&6 errey, isthe obUquc view and sootianal vi?w, 

In Figum 2, same symbol as Figure 1 shows same ones, 

Fiirthcnnorc, bs&tII collimator leas airay of anicMlens 
type, as for 11 ansfbrarraybofiDmember^ lib with tens part,, 
as &r 12 at is a collimator leas, of nncralens type. 



[002$] 

As for embodiment ofFigurc 2, cotthngtof leos stfrayand 
collimator Ions just d^fletfrom osnbodhncnt of Figure 1, as for 
other thinjp are same ns the conceptual diagram 1, 

coUnnator Jens atray which is used with embodiment of Has 
Figure 2 forms the lens pan 1 lb in portion among those with 
plastic or glass to array base member 11a. 

lens part 11 b as had lens Auction which designates right 
which cornea outofendfece of stationary side optical fiber ad 
parallel light, designs lens curved surges aadmaldttg die 
which to adjusted to that; forms wtm plastic, orgrinds suxfrcc 
of glass and prooeafies in tens shape; or toefiand produces. 

In addition, collimator tans which is locked to tip of moving 
side optical fiber 2, the glass or plastic molding and 
fabrication is designated as lens shape and lightwhich comes 
out of efface of moving sid* optica] fiber ia order to become 
th* parallel light, to produce focal length together* h tocJced in 
tip of the moving side optical fiber making use of adhesive 
etc. 

[0029] 

m addition, as for substrate 3 which is illustrated with Figure 
1* FigUR^ Figure 3, the portion which foimod optical 
fiber introduction slot 3b where portion and moving side 
optical fiber 2 which formed V groove 3a m order to lock 
starifmary side optical fiber flremserted is ratified, it ia not 
something where, but it produces with separate body and 
combines ind uses and obstructs . 

If being consecutive^ cutting it does V groove 3a and optical 
fiber ifiTroductioD slot 3b rnalong use of substrate which is 
unified pf ccms^wh&n raiding relative arrangement precisian 
of V groove 3a and optical fiber Introduction slot 3b, there is 
an d fleet. 

[0030] 

[Effects of the Invention] 

When bonding section, of optical swiich of this invention 
stationary side optical fiber aod each optical 3X13 lodes 
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[0031] 

[00333 
[00341 

[Hi] 



collimator leas array together in edge smfecc aide of 
at&abnary site optical nW of theattaagcmftnt section which 
it arranges locks stationary side optical fiber of plural looks 
collimator lena *vto in endihcc of moving aide optical fiber, 
inserting moviqg side optical fiber to optical fiber 
imroduotioD slot, collimator lead of Collimator lens snay 
urttfeh locks in end&ce of thsaTrangexnafii section of 
collimator lens and stationary side Optical fiber Which ore 
looked in the endfacc of moving side op tied fiber apposing, 
because it is somanii^ which connecrs^ight flux which 
comes out of coflimgrtor lens which opposes has become the 
parallel light winch spread m comparison wim light fho; 
inside optical fiber. 

P031J 

Therefore, it enlarges also spacing between collimator lens 
which oppoGesbeiDg possible- , at same lima because also* 
precision of the posldon ^pstaiont of fiber axifl is eased, it 
posficssos effect thai it cansbortea work tuttt which it requires 
In position aojitttmcnt ofmoviog side optical fiber, it 
isposablo. 

Furthermore, as Kir collimator lens array those which possess 
collimator tens of the plurality lumping togsfltff, when with 
producible , it lodes collimator leas individually in endfbca of 
stationary side optical fiber, comparing, production of the 
ponding section of optical switch is easy. 

In addition, if those which it bracts lock graded index type 
optica] fiber inside V groove for aoay which was formed to 
substrate ibr array as coutmatoT Ions array, are used, also it a 
easy technology which draws up the arrangement section of 
stationary side optical fiber to apply that way possible Mug, 
rtsnme time to adjust array pitch. 

[0033] 

hi addition, if hole for adhesive hardening is provided in 
groove bottom of intersection slot which installs collimator 
lens array, use of ultraviolet curing type adhesive becomes 
possible as adhesive which looks collimator lens array, 
position adjustment ^impaired with such as thermal stress 
distortion y/han glueing there are not times when. 

[0034] 

In addition, inserting locking lip portion of optical fiber for 
dummy inportion of optical fiber mtroduotinn slot, when 
installing collimator lens airayin Intersection groove, if it 
utilizes m position adjustment, effecrthat is brought it can 
make position adjustment easy. 

[Brief E3rolanatwn of flic Drawing^}] 

[Figure 1) 
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EB2J 

1633] 

10 

-f/*£T> 
11 

Ha 

lib 

12 

13 

la 

z 



In figure which shows embodiment of bonding flection of 
optical switch wtlchdcpends on this Invention, as for (A ) 
before locking coHnnaior Jens array, the oblique view, (B ) 
(C } after locking collimator lens nmy, is oblique view and 
sectional view. 

[Figure 2J 

In figure which shows another cmbodimeat ofbonding 
section of optical switch. 'Which, depend* on this invention, as 
for (A) before tocJring collimator less arrav,obnque view, 
(B)(C ) after locking eoffimator lan* Rrray^is obfcqoc view 
and sectional view. 

[Figure 3] 

In figure which eng>lata& 

method of optical switch wbichdepsnds on tins invention* as 
for (A ) bcfr» loctdcg collimator tasa army, ite oblique 
view. (B ) after locking collimator lens array, is obhque 
view. 

[Kgare4] 

In figme which shows example ofbondans section of optical 
switch with Prior Art , ka rbr (A ) as for sectional viflw„ (B) 
it is ft oblique view. 

[Explanation of Symbols in Drawing*] 

I 

stationary aide optical fiber 
10 

collimator leas (graded index optical fiber type) 
11 

coHimatoi lens array (mtexoteos type) 
11a 

axj^basemerabcr 
lib 

lens part 
12 

collimator lens (nricroleas type) 
13 

optical fiber Sot dumrsy 
Is 

tape core 
2 
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3 



3n 

3fc> 
3a 



3d 

4 
5 



8 
9 

3 "J K(^L — r ^ F4>*rV$Z> 
Drawings 



moving e(dc optical fiber 
3 

0nbstrate 
3a 

Vgroovc 
3b 

optical fiber introduction slot 
3c 

Intersection slot 
3d 

gjooYc bottom 
3c 

Hole for adhesive harfcoi&g 
4 

puafa piste 
5 

Amusement section 
6 

substrate lor Air»y 
6a 

V groove for array 
7 

optical Gbcr of graded index type 
S 



collimator lens on^y (graded index optical fiber type) 



[Figure 1] 
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LSI 




(Figure 4] 
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